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Introduction.
It is well known that if G is a torsion-free, finitely generated, nilpotent group, then G possesses a central series {1}
= FoQFiQ ■ ■ ■ Ç Fm = G such that Fi+i/Fi is an infinite cyclic group, i = 0, 1, • ■ -, m -\. Ree (see [5] and This lexicographic order on G is said, by Ree [5] , to be "defined" by the F-basis xx, x2, ■ ■ ■ , xm.
These concepts are used by Ree in [ó], where it is asserted that any (full) order on a torsion-free, finitely generated, nilpotent group is defined by some F-basis of G, and in the proof of Theorem 2 [ó], which asserts that the group of o-automorphisms of a torsion-free, finitely generated, nilpotent group is itself a torsion-free, finitely generated, nilpotent group. Both of these assertions, as shown by Examples 1 and 2 of this note, are false. While it is not possible to establish a result as strong as the one suggested by Theorem 2 of [ó], we can prove i Theorem.
If G is an ordered, polycyclic group and if A denotes the group of o-automorphisms of G, then A is nilpotent by abelian, and, moreover, A is polycyclic.
2. Definitions and notations. If G is a group on which there can be defined a (full) order relation g with the property that a, b, x, y EG and a ^ b imply xay^xby, then G is said to be an ordered group and á is said to be an order on G. Associated with an order ^ on G is the positive cone P(G) of G, P(G) = {x|xEG and l^x}. It follows that the subset P(G) of the ordered group G has the following properties:
Conversely, if G is a group which possesses a subset P(G) with properties (i)-(iv), then G is an ordered group with respect to the relation g given by a è b if and only if orlb E P(G).
A subgroup C of a group G ordered with respect to á is convex (with respect to ^ ) if g E G, c E C, and 1 ^ g ^ c imply g E C.
H DEC are convex subgroups of the ordered group G with the property that no convex subgroup of G lies strictly between D and C, then D^, C is a jump in the chain of convex subgroups of G.
If G and Ü" are ordered groups and/ is a mapping of G into ii, then / is an o-homomorphism of G into iï if / is a group homomorphism of G into Ü and /is order-preserving in the sense that a, bEG and a^ib imply fia) ^ 2 fib), where á i and ^ 2 denote the orders on G and H, respectively. Furthermore, if / is a one-to-one o-homomorphism of G onto ÍT and if f~l is an o-homomorphism of H onto G, then / is an o-isomorphism of G onto H. An o-isomorphism of an ordered group G onto G is an o-automorphism of G.
If G is a group, then the series {l} =^4o^^i^ ■ ■ ■ ^An = G is a cyclic normal (invariant) series of G if ^4 i is a normal subgroup of Ai+i(G) and Ai+i/Ai is cyclic, i = 0, 1, ■ • • ,n -1. A group G is ¿>o/yeyc/z'c if G possesses a cyclic normal series. Finally, by the length of a polycyclic group G, we mean the number of infinite cyclic factors Ai+i/Ai in any cyclic normal series of G. It is well known that the length of a polycyclic group is an invariant for that group.
3. Proofs. Example 1. Let G be the subgroup of the additive group of reals which is generated by {l, V2} ; i.e., G = (l) + (\/2). By restricting the natural Archimedean order on the reals to G, G is an Archimedean ordered, finitely generated, abelian group, whence G possesses no proper, nontrivial, convex subgroups. It is easy to see that 0<ai, 0<a2, and 0<o3; also, P(G) is not an Archimedean order on G as <Xi<5Ccx2 and ai<Kaz (i.e., nai<a2, nai < as for all integers n).
We now define two o-automorphisms of G: of the torsion-free, finitely generated, abelian group G is not nilpotent.
We proceed now with the Proof of the Theorem. Let {l}-<Ci^<C2 • • • -<Cn = G be the chain of convex subgroups of G with respect to the given order on G.
We observe here that as G satisfies the maximal condition for subgroups, this chain is necessarily of finite length and that this chain is an invariant series of G (see [3] ). Let 9EA-Then 6 induces an o-automorphism on the ordered group Ct/Ct-i, for i=l, 2, • • • , n, given by (cd-i)6'=ceCi-i- Smirnov [7] has proved that, for a polycyclic group H, every abelian subgroup of Aut (iï) is finitely generated, whereas Mal'cev [4] has proved that any solvable group, all of whose abelian subgroups are finitely generated, is polycyclic. These results prove that A is polycyclic.
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